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(57) ABSTRACT

A vehicle body lower portion structure that may prevent or
suppress an occurrence of cracks in a support plate even if
a load from an obstacle on a road surface is inputted at an
end portion of the support plate. Support portions are
configured at a stack frame. Lower faces of flange portions
of'a metal plate member are fixed to the support portions via
adhesive layers. Extended end portions are formed extend-
ing from the support portions at a front end portion and a rear
end portion of the stack frame. At each extended end portion
of the stack frame, an inclined portion is formed. The
inclined portion is inflected toward a vehicle body upper
side from a projected portion of the support portion, and is
inclined to a side away from the flange portion of the metal
plate member.

3 Claims, 3 Drawing Sheets
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1
VEHICLE BODY LOWER PORTION
STRUCTURE

TECHNICAL FIELD

The present invention relates to a vehicle body lower
portion structure.

BACKGROUND ART

A vehicle body lower portion has a structure in which a
loading member disposed below a floor is placed on and
fixed to a support plate, which support is formed of a
fiber-reinforced resin material (for example, see Patent
Document 1).

RELATED ART REFERENCES
Patent References

Patent Document 1: Japanese Patent Application Laid-
Open (JP-A) No. H10-162797

SUMMARY OF INVENTION

However, fiber ends are exposed at an end face of the
support plate. Therefore, when a load from an obstacle on a
road surface is inputted at the end face of the support plate,
cracks may occur in the support plate.

An object of the present invention is to provide a vehicle
body lower portion structure that may prevent or suppress an
occurrence of cracks in a support plate even if a load from
an obstacle on a road surface is inputted at an end face of a
support plate.

A vehicle body lower portion structure according to a first
aspect of the present invention includes: A vehicle body
lower portion structure comprising: a loading member dis-
posed below a floor of a vehicle; and a support plate
including a flat plate-shaped support portion that is formed
in a plate shape of a fiber-reinforced resin material, an
attachment portion of the loading member being placed on
and fixed to the support portion, and an extended end portion
extending from the support portion, an inclined portion
being formed at the extended end portion, the inclined
portion being inflected toward a vehicle body upper side
from the support portion or a projected portion of the support
portion, and the inclined portion being inclined to a side
away from the attachment portion of the loading member.

According to the structure described above, the loading
member is disposed below the floor of the vehicle, and the
attachment portion of the loading member is placed on and
fixed to the support portion of the support plate. The support
plate is provided with the extended end portion that is
extended from the flat plate-shaped support portion. The
support plate is formed in the plate shape of the fiber-
reinforced resin material. The inclined portion is formed at
the extended end portion. The inclined portion is inflected
toward the vehicle body upper side from the support portion
or the projected portion thereof, and is inclined to the side
away from the attachment portion of the loading member.
Therefore, for example, if the extended end portion strikes
against an obstacle on a road surface and a load is inputted
thereto at the height of the support portion, the support plate
may receive the load at the lower face of the inclined portion
rather than at an end face of the extended end portion. As a
result, the formation of cracks in the support plate from the
end face of the extended end portion is prevented or sup-
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pressed. Further, when the lower face of the inclined portion
strikes against the obstacle on the road surface and the load
is inputted at the lower face of the inclined portion, the lower
face of the inclined portion acts to ride over the obstacle on
the road surface. If the support plate is lifted up, the load on
the support plate is relieved. Consequently, deformation of
the support plate or the like is suppressed.

In a second aspect of the present invention, in the vehicle
body lower portion structure according to the first aspect, an
end face of the extended end portion faces toward the
vehicle body upper side.

According to the structure described above, the end face
of the extended end portion faces toward the vehicle body
upper side. Therefore, regardless of the height of an obstacle
on a road surface that strikes against the extended end
portion, the input of a load to the end face of the extended
end portion is avoided.

In a third aspect of the present invention, in the vehicle
body lower portion structure according to the first aspect or
the second aspect, a lower face of the attachment portion of
the loading member is fixed to the support portion of the
support plate via an adhesive layer, and an upper end of the
inclined portion is configured to be disposed at a height that
is at the vehicle body upper side relative to an upper end of
the adhesive layer.

According to the structure described above, the lower face
of the attachment portion of the loading member is fixed to
the support portion of the support plate via the adhesive
layer, and the upper end of the inclined portion is configured
to be disposed at a height that is at the vehicle body upper
side relative to the upper end of the adhesive layer. There-
fore, for example, if an upper end portion of an obstacle on
a road surface is at the same height as the upper end of the
adhesive layer, the obstacle on the road surface strikes
against the lower face of the inclined portion rather than an
end face of the adhesive layer. Therefore, an occurrence of
an obstacle on a road surface striking against the end face of
the extended end portion or the end face of the adhesive
layer may be avoided.

In a fourth aspect of the present invention, in the vehicle
body lower portion structure according to the third aspect, a
filling portion is provided that is interposed between the
inclined portion and the attachment portion of the loading
member, and that is joined together with the adhesive layer.

According to the structure described above, the filling
portion is provided that is interposed between the inclined
portion and the attachment portion of the loading member,
and that is joined together with the adhesive layer. Thus, for
example, when an obstacle on a road surface strikes against
the lower face of the inclined portion, the inputted load is
transmitted from the inclined portion through the filling
portion to the side at which the attachment portion of the
loading member is disposed. Therefore, deformation of the
inclined portion is suppressed. Further, if the lower face of
the inclined portion rides over the obstacle on the road
surface due to deformation of the inclined portion being
suppressed, the support portion is displaced diagonally
upward and a compression force acts on the adhesive layer.
Therefore, separation of the support portion from the attach-
ment portion of the loading member is prevented or effec-
tively suppressed.

In a fifth aspect of the present invention, in the vehicle
body lower portion structure according to any one of the first
to fourth aspects, the inclined portion is formed by a curved
portion being formed at the extended end portion, the curved
portion being inflected in a curve shape from the support
portion or the projected portion of the support portion, and
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a lower face side of the curved portion being the diametric
dimension outer side thereof, and an orientation direction of
fibers arranged in the curved portion is configured to be
along a curvature direction of the curved portion.

According to the structure described above, an inflection
region that is inflected from the support portion or a pro-
jected portion thereof is formed as the curved portion that is
inflected in a curve shape with the lower face side thereof
being at the diametric direction outer side. Therefore, the
fibers may be more uniformly arranged than in, for example,
an inflection region that is sharply bent. Moreover, because
the orientation direction of the fibers arranged in the curved
portion is configured to be along the curvature direction of
the curved portion, bending strength of the curved portion is
improved.

As described hereabove, according to the vehicle body
lower portion structure in accordance with the first aspect of
the present invention, an excellent effect is provided in that,
even if a load from an obstacle on a road surface is inputted
at the end portion of the support plate, an occurrence of
cracks in the support plate may be prevented or suppressed.

According to the vehicle body lower portion structure in
accordance with the second aspect of the present invention,
an excellent effect is provided in that, regardless of the
height of an obstacle on a road surface that strikes against
the extended end portion, an occurrence of cracks from the
end face of the extended end portion may be prevented or
suppressed.

According to the vehicle body lower portion structure in
accordance with the third aspect of the present invention, an
excellent effect is provided in that, even if an upper end
portion of an obstacle on a road surface is at the same height
as the upper end of the adhesive layer, a strike of the obstacle
on the road surface against the end face of the extended end
portion or the end face of the adhesive layer may be avoided,
and the formation of cracks from the end face of the
extended end portion or the end face of the adhesive layer
may be prevented or suppressed.

According to the vehicle body lower portion structure in
accordance with the fourth aspect of the present invention,
excellent effects are provided in that, when an obstacle on a
road surface strikes against the lower face of the inclined
portion, deformation of the support plate may be suppressed
and separation of the support plate from the attachment
portion of the loading member may be prevented or effec-
tively suppressed.

According to the vehicle body lower portion structure in
accordance with the fifth aspect of the present invention,
excellent effects are provided in that bending strength of the
curved portion may be improved by the configuration of the
fibers arranged in the curved portion, and in that deformation
of the curved portion when a load is inputted at the inclined
portion may be suppressed.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a side sectional diagram (a sectional view taken
along line 1-1 of FIG. 2) showing a vehicle body lower
portion structure in accordance with an exemplary embodi-
ment of the present invention, in a state seen from a vehicle
body width direction outer side.

FIG. 2 is a plan view showing the vehicle body lower
portion structure in a state seen from the vehicle body upper
side.
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FIG. 3 is a side sectional diagram showing an enlargement
of a front end portion of a stack frame in FIG. 1 and
neighboring portions.

DESCRIPTION OF EMBODIMENTS

A vehicle body lower portion structure according to an
exemplary embodiment of the present invention is described
using FIG. 1 to FIG. 3. An arrow FR that is shown as
appropriate in these drawings indicates a vehicle body
forward side, an arrow UP indicates a vehicle body upward
side, and an arrow W indicates a vehicle body width
direction. References to front and rear directions in the
following descriptions refer to the same directions as the
vehicle body front and rear direction.

Structure of the Exemplary Embodiment

FIG. 1 shows a side sectional diagram of a vehicle body
lower portion structure 10 according to the exemplary
embodiment of the present invention in a state seen from the
vehicle body width direction outer side. FIG. 2 shows a plan
view of a state in which the vehicle body lower portion
structure 10 is seen from the vehicle body upper side. FIG.
1 is a sectional diagram taken along line 1-1 of FIG. 2. The
vehicle body according to the present exemplary embodi-
ment is the vehicle body of an electric car (a vehicle).

As shown in FIG. 1, a stack unit 14 is mounted at the
vehicle body lower side of a floor panel 12 that structures a
vehicle body floor of the electric car (that is, below a floor
of the vehicle). As shown in FIG. 1 and FIG. 2, an exterior
portion 14A of the stack unit 14 is formed in a rectangular
box shape. Flange portions 14B are formed protruding in the
vehicle body front and rear direction from both side portions
of a front end portion and a rear end portion of the exterior
portion 14A. The exterior portion 14A and the flange por-
tions 14B are formed of metal in the present exemplary
embodiment but may be formed of resin. As shown in FIG.
1, the flange portions 14B are superposed with a plate 15 that
is disposed at the lower face side of the stack unit 14. The
flange portions 14B and the plate 15 are fastened by bolts to
top plate portions 20A of metal plate members 20 that serve
as loading members, which are fabricated of metal. That is,
male threaded portions 16A of bolts 16 penetrate through the
flange portions 14B, the plate 15 and the top plate portions
20A of the metal plate members 20 from the vehicle body
upper side thereof, and the male threaded portions 16A are
screwed into nuts 18 that are disposed at the lower face sides
of the top plate portions 20A of the metal plate members 20.

Each metal plate member 20 extends in the vehicle body
width direction (see FIG. 2) and is formed in a hat shape in
a vehicle body side view. The metal plate member 20 is
provided with the top plate portion 20A, side plate portions
20B and flange portions 20C. The top plate portion 20A
structures an upper face of the metal plate member 20. The
side plate portions 20B are inflected at obtuse angles and
descend to the vehicle body lower side from front and rear
ends of the top plate portion 20A. The flange portions 20C,
which serve as attachment portions, are inflected from lower
ends of the side plate portions 20B and extend in directions
away from one another. The flange portions 20C of the metal
plate members 20 are placed on and fixed to an upper face
of a stack frame 30, which serves as a support plate.

The stack frame 30 is formed in a plate shape of a
fiber-reinforced resin material that has lower stiffness than
the flange portions 20C of the metal plate members 20. The
fiber-reinforced resin material is a compound material of
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fibers and resin. Fibers such as glass fibers, carbon fibers and
the like may be employed as the fibers. In the fiber-
reinforced resin material according to the present exemplary
embodiment, as an example, non-continuous fibers are
employed rather than a fabric of fibers. However, a fabric of
fibers may be employed in the fiber-reinforced resin mate-
rial.

As illustrated in FIG. 2, the stack frame 30 is formed in
aplate shape. Attachment holes 30H for under-members (not
shown in the drawings) are plurally formed in the stack
frame 30 at both side portions of the vehicle body width
direction. The attachment holes 30H are spaced in the
vehicle body front and rear direction. The under-members
extend in the vehicle body front and rear direction at both
sides of the vehicle body lower portion, and are joined to the
lower face of the floor panel 12 (see FIG. 1).

FIG. 3 shows a side sectional diagram in which a front end
portion of the stack frame 30 and neighboring portions are
enlarged. As shown in FIG. 3, support portions 32 are
configured in a flat plate-shaped general portion 30A of the
stack frame 30. The support portions 32 are fixed to lower
faces of the flange portions 20C of the metal plate members
20, via adhesive layers 24. Extended end portions 34 that are
extended from the support portions 32 are formed at the
front end portion and a rear end portion of the stack frame
30 (see FIG. 1).

A curved portion 38 is formed at each extended end
portion 34. The curved portion 38 is inflected in a curved
shape, with the lower face side being the diametric direction
outer side, from a projected portion 36 of the support portion
32. The curved portion 38 is formed by a bending process
that employs a molding die. The region that forms the curved
portion 38 is stretched during the molding. Therefore, the
fibers therein are arranged along the direction of the stretch-
ing. That is, an orientation direction of the fibers arranged in
the curved portion 38 (see arrow A) is configured to be along
the curvature direction of the curved portion 38. An inclined
portion 40 is formed by the formation of the curved portion
38 at the extended end portion 34. The inclined portion 40
is curved and inclined toward the vehicle body upper side to
the side away from the flange portion 20C of the metal plate
member 20 (diagonally to the vehicle body upper-forward
side in FIG. 3). That is, in the present exemplary embodi-
ment, the curved portion 38 coincides with the inclined
portion 40. The inclined portion 40 is more sharply inclined
closer to the upper end side thereof.

An end face 34A of the extended end portion 34 is
structured by an end face of the inclined portion 40. The end
face 34 A faces toward the vehicle body upper side and to the
side away from the flange portion 20C of the metal plate
member 20 (diagonally to the vehicle body upper-forward
side in FIG. 3). The upper end of the inclined portion 40 is
configured to be disposed at a height that is at the vehicle
body upper side relative to an upper end of the adhesive
layer 24 (the height of which upper end is represented by the
two-dot chain line B). In more concrete terms, the upper end
of the inclined portion 40 is configured to be disposed at the
height of an upper face of the flange portion 20C of the metal
plate member 20.

In the present exemplary embodiment, a filling portion 26
is provided. The filling portion 26 is interposed between the
each inclined portion 40 and the flange portion 20C of the
metal plate member 20, and is joined together with the
adhesive layer 24. In the present exemplary embodiment, the
filling portion 26 is constituted by an adhesive the same as
an adhesive of the adhesive layer 24. Thus, the filling portion
26 is in a state in which the two adhesives are integrated and

25

40

45

55

6

hardened (a solid state). In FIG. 3, a notional boundary line
between the adhesive layer 24, which is between the flange
portion 20C of the metal plate member 20 and the support
portion 32 of the stack frame 30, and the filling portion 26
is represented by a two-dot chain line L.. An upper face of the
filling portion 26 is aligned with the upper end of the
inclined portion 40 and the upper face of the flange portion
20C of the metal plate member 20.

Operation and Effects of the Exemplary
Embodiment

Now, operation and effects of the above exemplary
embodiment are described.

In the present exemplary embodiment, the inclined por-
tion 40 is formed at each extended end portion 34 of the
stack frame 30. The inclined portion 40 is inflected toward
the vehicle body upper side from the projected portion 36 of
the support portion 32 and is inclined to the side away from
the flange portion 20C of the metal plate member 20.
Therefore, for example, if the extended end portion 34
strikes against an obstacle 50 on a road surface at the height
of the support portion 32 and a load F in the horizontal
direction is inputted to the extended end portion 34, the stack
frame 30 may receive the load F at the lower face 40A of the
inclined portion 40 rather than at the end face 34A of the
extended end portion 34. As a result, the formation of cracks
from the end face 34A of the extended end portion 34 of the
stack frame 30 is prevented or suppressed. Further, when the
lower face 40A of the inclined portion 40 strikes against the
obstacle 50 on the road surface and the load F is inputted to
the lower face 40 A of the inclined portion 40, the lower face
40A of the inclined portion 40 acts to ride over the obstacle
50 on the road surface. If the stack frame 30 is lifted up (not
shown in the drawings), the load F on the stack frame 30 is
relieved. Consequently, deformation of the stack frame 30 or
the like is suppressed.

In the present exemplary embodiment, the upper end of
the inclined portion 40 is configured to be disposed at a
height that is at the vehicle body upper side relative to the
upper end of the adhesive layer 24. Therefore, even if an
upper end portion of the obstacle 50 on the road surface is
at the height level of the upper end of the adhesive layer 24,
the obstacle 50 strikes against the lower face 40A of the
inclined portion 40 rather than the adhesive layer 24. There-
fore, an occurrence of the obstacle 50 on the road surface
striking against the end face 34A of the extended end portion
34 or the adhesive layer 24 may be avoided. Furthermore, in
the present exemplary embodiment, the end face 34A of the
extended end portion 34 faces toward the vehicle body upper
side. Consequently, input of the load to the end face 34A of
the extended end portion 34 is avoided regardless of the
height of the obstacle 50 striking against the extended end
portion 34. Thus, an occurrence of cracks from the end face
34A of the extended end portion 34 or the adhesive layer 24
may be prevented or suppressed.

In the present exemplary embodiment, the filling portion
26 is provided. The filling portion 26 is interposed between
the inclined portion 40 and the flange portion 20C of the
metal plate member 20, and is joined together with the
adhesive layer 24. Thus, when the obstacle 50 on the road
surface strikes against the lower face 40A of the inclined
portion 40, the inputted load F is transmitted from the
inclined portion 40 through the filling portion 26 to the side
at which the metal plate member 20 is disposed. Therefore,
deformation of the inclined portion 40 is suppressed. Fur-
ther, if the lower face 40A of the inclined portion 40 rides
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over the obstacle 50 on the road surface (not shown in the
drawings) due to deformation of the inclined portion 40
being suppressed, the support portion 32 is displaced diago-
nally upward (see the direction of arrow C), and a compres-
sion force acts on the adhesive layer 24. Therefore, separa-
tion of the support portion 32 from the flange portion 20C of
the metal plate member 20 (detachment of a joining portion)
is prevented or effectively suppressed.

In the present exemplary embodiment, an inflection
region that is inflected from the projected portion 36 of the
support portion 32 is formed as the curved portion 38 that is
inflected in a curve shape with the lower face side thereof
being at the diametric direction outer side. Therefore, the
fibers may be more uniformly arranged than in, for example,
an inflection region that is sharply bent. Moreover, because
the orientation direction of the fibers arranged in the curved
portion 38 (see the direction of arrow A) is configured to be
along the curvature direction of the curved portion 38,
bending strength of the curved portion 38 is improved.
Therefore, deformation of the curved portion 38 when the
load F is inputted to the inclined portion 40 may be sup-
pressed.

As described hereabove, according to the vehicle body
lower portion structure 10 in accordance with the present
exemplary embodiment, even if the load F from the obstacle
50 on the road surface is inputted at the extended end portion
34 of the stack frame 30, an occurrence of cracks in the stack
frame 30 may be prevented or suppressed.

Supplementary Descriptions of the Exemplary
Embodiment

As a variant example of the exemplary embodiment
described above, the lower faces of the flange portions (14B)
of the stack unit (14) may be fixed to the support portions
(32) of the stack frame (30) via the adhesive layers (24).
That is, attachment portions of the loading members to the
support plate may be alternative attachment portions of the
loading members such as, for example, the flange portions
(14B) of the stack unit (14) or the like.

As a further variant example of the above exemplary
embodiment, inclined portions may be formed at the
extended end portions (34) of the stack frame (30) that are
each inflected from the support portion (32) toward the
vehicle body upper side and inclined to the side away from
the attachment portion of the loading member (the flange
portion 20C of the metal plate member 20). Furthermore, at
the extended end portions (34), curved portions may be
formed that are inflected from the support portions (32) in
curve shapes with the lower face sides thereof being the
diametric direction outer sides.

As a further variant example of the above exemplary
embodiment, inclined portions may be formed at the
extended end portions (34) of the stack frame (30) which
inclined portions are each sharply bent from the support
portion (32) or the projected portion (36) toward the vehicle
body upper side and inclined perpendicularly to the side
away from the attachment portion of the loading member
(the flange portion 20C of the metal plate member 20). That
is, the meaning of the term “inclined” in the first aspect of
the present invention encompasses cases that are inclined
while curving as in the above exemplary embodiment and
also encompasses cases of inclination in perpendicular
shapes as in this variant example.

As a further variant example of the above exemplary
embodiment, the end face (34A) of each extended end
portion (34) may face toward the vehicle body upper side
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and to the side toward the attachment portion of the loading
member (the flange portion 20C of the metal plate member
20), or may face perpendicularly upward. That is, the
meaning of the term “faces toward the vehicle body upper
side” in the second aspect of the present invention encom-
passes cases of facing perpendicularly upward and also
encompasses cases of facing diagonally upward in the
vehicle body as in the above exemplary embodiment and the
like.

As a further variant example of the above exemplary
embodiment, in a case in which, for example, the upper end
of the inclined portion of the extended end portion is higher
than a height level at which the extended end portion is
expected to strike against an obstacle on a road surface, a
structure may be employed such that the extended end
portion is further inflected from the upper end of the inclined
portion and extends horizontally to the opposite side from
the side thereof at which the attachment portion of the
loading member is disposed, and the end face of the
extended end portion is a vertical surface. That is, the
extended end portion may be formed in a “Z” shape. In the
case of this variant example, the end face of the extended
end portion is perpendicular with respect to a general surface
of the support plate, as a result of which processing is easier.

As a further variant example of the above exemplary
embodiment, a structure may be employed in which an
extension portion that extends in a direction orthogonal to
the inclined portion of the support plate is provided at the
loading member, from the attachment portion toward the
support plate, and a recess portion in which the upper end
portion of the inclined portion of the support plate is
accommodated is formed in a lower face side of the exten-
sion portion.

As a further variant example of the above exemplary
embodiment, the upper end of each inclined portion (40)
may be configured to be disposed at the same height as the
upper end of the adhesive layer (24), and may be configured
to be disposed at a height that is at the vehicle body lower
side relative to the upper end of the adhesive layer (24).

As a further variant example of the above exemplary
embodiment, the filling portion (26) that is interposed
between the inclined portion (40) and the attachment portion
of the loading member (the flange portion 20C of the metal
plate member 20) and that is joined together with the
adhesive layer (24) may be structured of a solid material (a
solid) such as an adhesive or the like that is different from
the adhesive of the adhesive layer (24). Further, a structure
may be employed in which the filling portion 26 is not
provided.

As a further variant example of the above exemplary
embodiment, the attachment portions of the loading mem-
bers (the flange portions 20C of the metal plate members 20)
that are placed on the support portions (32) of the support
plate (the stack frame 30) may be fixed to the support
portions (32) of the support plate (the stack frame 30) by
bolt-fastening or the like without the adhesive layers (24)
being interposed.

As a still further variant example of the above exemplary
embodiment, a structure may be employed in which the
directions of orientation of the fibers arranged in the curved
portion (38) are random.

The exemplary embodiments described above and the
numerous variant examples mentioned above may be
embodied in suitable combinations.

Hereabove, an example of the present invention has been
described. The present invention is not limited by these
descriptions, and it will be clear that numerous modifica-
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tions outside of these descriptions may be embodied within wherein a lower face of the attachment portion of the
a technical scope not departing from the spirit of the loading member is fixed to the support portion of the
invention. support plate via an adhesive layer,

an upper end of the inclined portion is configured to be
disposed at a height that is at the vehicle body upper
side relative to an upper end of the adhesive layer, and
a filling portion is provided that is interposed between the
inclined portion and the attachment portion of the

The disclosures of Japanese Patent Application No. 2013-
137428 are incorporated into the present specification by 3
reference in their entirety.

The invention claimed is: loading member, and that is joined together with the
1. A vehicle body lower portion structure comprising: 10 adhesive layer.

a loading member disposed below a floor of a vehicle; and 2. The vehicle body lower portion structure according to
a support plate including claim 1, wherein an end face of the extended end portion

faces toward the vehicle body upper side.
3. The vehicle body lower portion structure according to
claim 1, wherein
the inclined portion is formed by a curved portion being
formed at the extended end portion, the curved portion

a flat plate-shaped support portion that is formed in a
plate shape of a fiber-reinforced resin material, an
attachment portion of the loading member being ;5
placed on and fixed to the support portion, and

an extended end portion extending from the support being inflected in a curve shape from the support
portion, an inclined portion being formed at the portion or the projected portion of the support portion,
extended end portion, the inclined portion being and a lower face side of the curved portion being the
inflected toward a vehicle body upper side from the 20 diametric dimension outer side thereof, and
support portion or a projected portion of the support an orie?ntat.ion direction of fibers arranged in the.cur\./ed
portion, and the inclined portion being inclined to a portion is configured to be along a curvature direction

side away from the attachment portion of the loading of the curved portion.

member, ® ok % % %



